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(54) Title: RUTHENIUM COMPOUND, DIAMINE COMPOUND, AND PROCESS FOR PRODUCING £ -AMINO -ALCOHOL 
(54) ftWCDZW: JU^r-O-Mb^l&U *>7 £ Z/flsftBUfctffl -T £ J 7)^ -;U<D32afi#;£ 

(57) Abstract: A ruthenium (Ru) compound which is useful as a catalyst for asymmetric hydrogenation; a diamine ligand; and a 
process for highly stereoselectively producing an optically active alcohol in high yield. The process comprises using a ruthenium 
compound represented by the general formula (1): Ru(Px) nl [DIAMTNE](X)( Y) {wherein Px represents a phosphine ligand: DI- 
AMINE represents an optically active diamine represented by the general formula (2): R 1 R 2 C*(NHR 5 )-(A)-R 3 R 4 C*(NH 2 ) [wherein 
R 1 to R 4 each independently represents hydrogen, optionally substituted alkyl, etc.; A represents optionally substituted C 10 alky- 
lene optionally containing an ether bond, optionally substituted C 3 -8 cycloalkylene, etc.; R 5 represents optionally substituted alkyl, 
optionally substituted aralkyl, or optionally substituted aryl; and C* represents asymmetric carbon]; X and Y each independently 
represents an anion; and nl is an integer of 1 or 2} as a catalyst for asymmetric hydrogenation to produce a & -amino alcohol from 
an ar-aminocarbonyl compound. 
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#»WM\ ttfcmmmtLT^mKJl'T-VA (Ru) <K&®^ ?7 5>Ett 

— jRa* (1) : Ru (Px) nl [DI AMI NE] (X) (Y) 

D I AM I N Eli. — AftaS; (2) : R l R 2 C* (N H R 5 ) - (A) -R 3 R 4 C* (N 
H 2 ) CR l ~R 4 «. *ft**ia£UT****> «fc«*tl/T^tfefi^7*** 
*^**U A«, g&g£WLT^Tfc<fc < i-x;H£^£^^T&J;^C 1 
~C 3®7;l/+l/^ g&g&WLT^Ti) <kt^C 3~C 80^?n7;l/+l/^* 
mt>L, R 5 I*. tftl^f lT^TfeJ;^7^*;l'S, fUSif LT^rfe i^T 

ii 1 it 1 Xtt 2 ©&&£**o } 



WO 02/055477 PCT/JP02/00191 

m m m 



J^^n^mt LTtt> 0»*.tf> #®2 0 0 0 -2 0 8 6 6 4-*<K J. Am. Ch 
em. Soc. , 1 2 2 , 6510 (2000) KfBtt£ titz &©j&<&& 0 
UfrUtt^S., Ctit>©#)£T{*> ^^Kf^fbte&i: IT, Silt (DrnWiMZ^'f -Sift 

-7l^^£:ift^RftK:^7j<^big7G^&^^ 

a-T 5 / >7- h >IS*^7jc^bS^bTM)S-r§3fe^ffi^T;l/=i-;^^Mjt-r^ 

JliaM^g?^f S^&iC^HH^Ji^l {C, (1) : 

Ru (P x) nl [D I AM I NE] (X) (Y) 

DIAMINES, — $5$ (2) : R^C* (NHR 5 ) - (A) -R 3 R«C* (N 

h 2 ) CR'-Rn*. ztL^rt&ftLTTkmwi*, nikm^vx^x^^^r^^jv 
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At± % ttiMWlT^n «k < ^-7VH&^&-§-/^^Tt>ek^c l~c 3©r 
U A^^-g-fe U< \tT)V*l/y<z>b£^ R 1 <i:R 2 ^D^•'•rtl*^<^:R 3 <^:R 4 0^<^•rn^ 

yu, ^n-etiisit7-t>^^u 
niiiixii2 (omm^m-To } 

^HlfiC/l/f-OA^illllC^^TI^ OTDIAMINEtt, (D-jK^ (2* ) : 
R^C* (NHR 5 ) - (A) -R»R 2 C* (NH 2 ) C^«^. R\ R\ R s > A&tf C 

*«i»iatKtj«!**^o 3 (3) : r x r 2 c* cnhr 5 ) - 

r 3 r 4 c* (nh 2 > c^*> R^-K'ztuctemmtmt&m&m-fo ) xr^sn-s 

**fftt^7 5 mSOWIK, ®— JR^ (3' ) : R l R 2 C* (NHR 5 ) -R 
*R 2 C* (NH 2 ) C35»K R\ R 2 n R'&CfC'ttWctPilU****^ 3 U 
<U <3>— ^ (7) : R l R a C* (NHR 5 ' ) -R 3 R«C* (NH 2 ) R^R4, 

Rtfc'te-ffi^tmtiMyt&mv^, r 5 ' liiui^t ix^Ti^7 u -jvm, em 

i*f lt^TJ;l>77;l'+;H^^to ) -TOlf;U<U ®— «!5^ (7' ) : R*R 
J C 4 (NHR 5 ' ) -RiR 2 C* (NH 2 ) (3;*, r*~r\ R- C *«t»B i 13 

flSPxT*i§n5*X7>f itt)^ ®— (4) : 

R D R E P- (W) — P R P R G 

(5$4u R d-» R E > R P ^ R G te> -en<efri$ilz:Lx\ tM^f L-c^t^i^r;^ 
^S, ftl^f 1x^x^)^07;^-;^ SM^f lx^xt><k^>'^P7 
ju^rjum^ fiS^f UX^X feck^T5;U+;l/^Xf4*m^^^bT^T & il>7 
'J-^SttSt, R^R.XIJR.iR^-ifl^ottMHl/X^t^J: 
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2lOU VEffCSSOAWS b<> ®—®L& (5) :R D R E P- (W) 
-PR F R G (5$*, R D > R E -» R F - * RoS^WfiW^ltl^b^^^^t-o ) 

*3W*l£2<-> -$:ftW<D)VT-V ^t&Wcbm&^t UTWfflfi:-^ C6) : 
R l R 2 C* (N H R 5 ' ) - (A) -R 3 R 4 C 4 (NH 2 ) 

(r 1 — r 4 ^ c'RVAtemmtmuMWizmL^ r 5 ' itmmm^vx^x j:^t 

fjIB-^ (6) -Ci^nS^ffitt^Ti ^chLTl*, <D-jR5* (6' ) : R>R 2 
C* (NHR 5 ' ) - (A) -R l R 2 C* (NH 2 ) (R\ R\ C\ R 5 ' 2StO c A«1ifE 
chUb^^^-To ) <2>— (7) : R X R 2 C* (NHR 5 ' ) -R 3 R<C* (NH 2 ) 

(*$;*, r x ~ r 4 > r 5 ' &vc'i±nmtmKigim%mii-?o ) ■e*sn5*^fiit 

^ ^X&ZCOfrUt- b <U ®— ^ (7' ) : R 1 R 2 C* (NHR 5 ' ) -R l R 2 Ct 
(NH 2 ) (5$4n R\ R 2 > R 5 ' S.^C*«|ulBi:^b^^*St)-ro ) ^<£«9#£ 

b^o 

*^!if3i:> — jR^5 (8) :Ra-CO-CH(Rb)-Rc 

7'J-;TOto 
Rbli, TIB©— IKA (9) > (10). (1 1) o^t"^oM$t 0 
—IKS* (9) : R 6 CO (R 7 ) N- 
-i^ (1 0) : R 6 C 0 (R e C 0) N- 
(1 1) : R 6 R 7 N — 

R 6 > R 7 &tfR 8 (S. ^ft^ftfcdibTTMflgC^s sm&^w 

TOTfe e t^i'^a7;i/+;H> tliS^lT^Tt)J;l^>^a7Jl/3 + ">I> © 

M^UT^T t> ii>77;i'W+^ ff&g£WbT^T*><i:^T 'J 
XlififeMf bT^TiJ;l>7 1 J-^^i/I$it 0 £tz^ R 6 <iR 7 XteR 6 <tR 
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3> (12): 

Ra-CTH (OH) -C*H (Rb) -Rc 

(5$*> Ra, Rb. r c&vc t \zmmtmvM%i%m'fo ) -e^$n§3fe^ttie 
fctisT^mKmm-M& (12) t'lsns^ttT ; y 7;^-;^^, 

#HHj0jfU f*> — J9S5^; (1) : 

Ru (P x) nl [D I AMI NE] (X) (Y) -ea§tl5;P^-^A^^-C*§ 0 

-«PR A R B R c ti$n§ u voMEffi^^ RoR E p-w-PR F R G -e^§n 

— ttrt: PR A R B R C {C*H>T> R A , R B . R c « % i-Xttffi^tto^ T^***, 
fit&S£W LT0>Tfe J; ^i-^gXia^nT^^l^tt^u 3rt:> R A> R 

ck^o fria-^: PR A R B R c ^^ttt^5i^C(i, R A% R B> R c ©|*k 

luia— : P R A R B Rc^£ti5Ji£M*x:7 ^ >geffc^©#|£ UTte. 09*. H\ 

MJ>f^*X7^, F'JxfMX7>(^ h'jyfM77rA hij7x- 

;l, *"^> h'J^DM<>;l/*X7>f^ hU (p-hu/io *^7-f>, v> 

7x-WfMX7 0, i?^f;l'7x-;l/*7 7^>, -f V7"P b°Jl^ ^7l/*X 

S'?n'\*->;1/ (o-T-->;l/) ->^*X7r/, 1- C2- (^7* 
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J~) -2' -t~i~7?-A'ig<D3®.*X7 4>ii<1Rmt£*><DtL 

xmf%z£i)<-?%% 0 R A , Rb> R c ^t t i/i 5 f jll^ b « § * X 7 

WE— JttsC : R D R B P- (W) - P R ¥ RJZ&^X^ R D> R E ^ R F . R G te|ig— Xte 
fBUft o T> 1>X ^X % <t.^7^^ tM^WlT^t t> X^T)V 

T5;U*;^XI*tt&g£W0T^T&<i:^T , J frL^'ft^ U R D t 

R E fe £ ^ l*R F <t R o xfi&g£W IT^T *> J: ^mn&M^fo bx & 

£W (W) t*, #Mli7fcfit&&^fc> U xfi/>, ^oh-l^y, ~f 

f f0Cl~C6O7/^^>> 7x-U>, 7-7f 1, 1' -t"^* 

-JU- 2, 2' -5>*f>K 1, 1' -t"t7f;l/-2, 2' -iM*. 1, 1' - fc" 

lufB-^ : R D R E P- (W) -PR p R G -C^$ti^7-fe ^ fe^^«^®tt©2^ 
^ >|B©^©#!li Iti^ h"7>^7i-WX7^^rA h'X?7i-;l/ 
*X7-(;irA h"X^7x-^*X7-f;7n/^A t"XiJ7x-MX7^y 

t"x^yf;i/*X7-f;x^A' b^^^f;i/*x7^;7 , n/N , yfo2i 

m$L<bs®L*xy * y^m^*mj%z.}ifrx%z>o '• 

Hi:i^fS1£2M*x:7 4 y^,^thX\U mz-tt, BINAP C2, 2' - tf 
X- (i?7x-M77-f;) -1, 1' -\£j-73-jV) ; BINAP(0t7fJl'l 
CT^^i^T'J -;HfOiM*loB I NAPf|## ; 7 yffiS^ft 
5B INAPlifr; U >®^±CDPI — © 2^©^y-lf >^{w^tl^tlT^^iK T 

ol-BINAP C2, 2' -fx- (-^-p - h iJ;P*X7^ y) -1, l' -e 

:*-7=^l/) ; Xy 1 y 1— BINAP{2, 2' - fc'X Ct'X (3, 5-^>f;U7 

t>X7-f;) -1, 1' -\z±71-}\>} ; 

V ym*-tKm— o2 4®o*m^^W'f-5^^ 0Jx.tf. BPPFA {1- CI' , 

2 - h"X (^7i-;i/*X7>f;) 7 ^n-^ — Jl^y X.^-JUPT iy) ;BICHEP 

C2, 2' -h"x- (^->^ p^^->;1/^x^ ^ y) - 6, 6' -v^^U-l, 1' 
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-t"7x-^) iCHIRAPHOS C2, 3-t"7- (v?7x-W^7-f;) ^ 
iCYCPHOS CI -^^n'N+i/;!/- 1, 2-k*7- (i?7i^*X7 
^) ; DEGPHOS CI -S&-3, 4-k"X- (^x-^7^ 

y) tfaiji?» ;DIOP C2, 3-0->fV7'pfijT>'-2, 

1. 4 — tf -X — (i?7x^*X7^) ; D I P AMP {1, 2 - h" 

X C (O-/- h + ix^ y) jc^ >} ;DuPHOS { CS 

2-ex (*7*7;) ^V-t?» } ;NORPHOS (5, 6-h*X- CP 
y^—Jls*X7j;) -2-J JU#JU*» ; PNNP {N, N' - ex - (i?7i 
-^*X7^) -N, N' -ex (1 -7x-;l/xf;l/) jl^U^TS >} ;P 
ROPHOS CI, 2-t"X- (-^7x^X7^) /d/O) ; SKEWPH 
OS C2, 4 - ex- (i?7x-MX7^ y) ; SEGPHOS { C (5, 

6) , (5" , 6' ) -h tt x O* $/) e:7x^.;l/-2, 2' 

1. 2 -ex (t -7f;Mf;^X7^ y) .x* >**<|6tf6ti*o 

fiflBD I AM I N E ti„ — JR3$ (2) : 

R l R 2 C* (NHR 5 ) - (A) -R 3 R<C* (NH 2 ) X& $ ftSft^ffifcfe P T 5 >X 
— «55 (2) R 1 ~RMi:> *ft**i»:fcbT> liMflT^t 

ffriBR 1 ~R 4 ©T;l'*./l'«£ btii, 0J>Ltf. n-T'nbX >f 

V^obX n-^^;K sec-7f;K t-7*\rts n-^>?-;K n--N*^ 

;K n-^^K n-^-^^-;l/ N n-y^;P N n -t* ->^3i<P©Ui*» 1 ~ 1 0 © 

T^I/*^/*3&«W6n*o 7^-/l/i«blTI^ 7a^-;K -fv^n^ T 

»;;K 7*f-;K ^>-f-^;K <x*-t?^;K «Ny^-;K t^f-;K Kx-fe— 

4$©##8tl ~1 0©T;l/'!r->'l/^*^{f 5ti5 0 v'^o7^;HtfCB > 

Mfx , >^o7 , nt;K S^a^Vf^W o^+^^»*s&<Jp«r6n* 0 7 5M 
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^St Uttt, 2 3 - 7 x-ii/^D b°7K t° 

Ttxt^o a^£©!&g<!: LTfciU ji^^K /pb^fOT^^/Ho ^ h 

jH. + i/ ^CDT;Un + i/^ ; v ?m*< Sf^O^py^ ; - hoi ; l/T 
J M ; StlSo Ctl^O^"Cfe> Affect tF£-j£©^M£i:frfc>> R l ~R'l^ . 

7jc^lg^; ^f;i^ if ;vi^o^|[ 1 - 3 <o 7;^;H ; Xlitfti^f b t 

ZtiZo T V -)vmt l,T«x 7x-/K l-t7f;K 2 -f7f ;l/***<3S»:r 6 

-;V^fJVW?,ti5o C tl £> © •t' ~C & > jf I H^fMilTR 5 ' (Cl-l^R 5 ' 
1-^-7^^ 2 - t7f W07 'J - ;H ; <>^;k 7x-f;v, 

^Tl>J;^o LTte> ^^7K xf;K f a t°7U^OT7U+;l/^ ; ^ 

T U — 71/^*^- ; ^\ y + ©7 5 )Vir^- ; 7»;f, igffOAa 

yym* ; 7j<m& ; - hum ->7;i ; s>ti& 0 

AB\ t^M : lbT^Tl>J;< ^-T^jfe^"^/^^-?:*) JcI^C 1~C3©7 
)l<Jrl/y^ «»£*WUTl^Tfe«fclr">C 3~C 8©'>^ D7^1/>, fil^Wb 

C 1~C 307;^UVtbtl^ i^V^ /nt'U^f ; C 3~C 

7 



WO 02/055477 PCT/JP02/00191 

V-;K ^Vf7y-;K t°>j^^>. t°5^>, 

•^ + 77>-2-t , A S^+fH', 5>> % 5V 

ine»©*ttSKltjftai*WUTl^TJ:<, t£©&g£ lxTi*> >^^k ^^;k 
bVP^OC 1~C6 7M;H; b + i/, zh*}/, 1~C 
6T;i/n + i/^ ; 7xz;k i-7f;Ho7';-;H ; 7l ;+i'^7iJ-W+ 

Birsa— sss: (2) T*^t>$nsD i am i nei±, — g^t (3) : 

R 1 R 2 C* (N H R 5 ) -R'R'C* (NH 2 ) R 1 - R 5 &tf C *li*£ * N l>* 

HuSSD IAMINEOff4L^#«li0rtt^ ft^Stt N-^^;P-1, 2-^ 

2-^*>^7* ^ffif* N-<V$?;l/-l, 2-^7x^-1, 2-^*> 
-^7^, mttN-^xzw^-l, 2-97x^-1, 2-x.?y*J 
75^ mttN-(4-n + M>^)-l, 2 -5>!7 *■=.;!/- 1, 2-i 
^^^i'A N — (4-^>i?;P**i><vs>;|/) -i, 2-^7^-71/ 

-1, 2-oi*^T$ N-^v/d t°7l/-l, 2-^7x^-1, 

7fc#«ttN-^;i,-2, 4 -5>7$ #^j£&N-^>J?7l/-2, 4 

-^7;M^a mttN- (4 — ^}>WtMVJ>jV) -2, 4-$?T 

-**>l>-2. 5-?7SM*t>, **8ttN-^y^-2, 5-^7;^ 
+ **»ttN- t4-<OV»*+i,<<>i>A,) - 2 , 5 -y7UMtA 
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7U^ah°;V-2' -7i/7 , Dh>x-f^ ^^ttN- (4 > v*^** 
— 2 — T ? J ~f a \i Jls — 2' -T^^o^ x-f;K 3fc^?£t£N- 
-f V^n fcf;l>- 2 -T 5. y 7v t°;u- 2' -T ? J Tv t°;Vx-r;K 
3fe^SttN - >^V-2"7$y-2-7 x.—Jl'X-'T'JV— 2 ' -TU-2' -1 

- 2 - 7x-;l/xf jt/- 2' -7U-2' -7 iXwWu^Wc-T^K jfe^ffi&N 
-1 , V/Pk>-2-7^-2-7xx;|/xf^-2' — T ^ 7 — 2 ' - 7 *—)\> 

3te9*jgttN-.*7-;l/-l, 3-PTiy-l, 3-i?7 x.-JV7n 
3fe^f£&N- (4 -*Vi?fr***/<<iy*?M -1, 3-P75. J -1, 3- 

^xwi^p ^jSttN-^f;l/-l, 4-^7^-l, 4-^7xx;i/y^ 

Tfc^SttN- (4-^>yW*i/<ViJ;V) -1, 4-?7$;-l, 4-^.: 
7 J cx^;py^y > *fffittN-fv7Pt>-l, 4-?75;-l, 4-i?7xX, 

ftSMSttl- (N-^^-l-7$;xf^) -2- (l-7^if;P) "<> 
"fc?>\ It^m&l -{ 1 - [N- (4-Oi?)V?!r*i"<>p}V) T IJ 1^fr}-2 

- (l-7i;xf;l/) ^y-fef> N ft^iSmi- (N-^f77a^-l-7i;x. 

- 2- (1-7?; >\ *5*JSttN-,x i/? n^s^-y-y ! 
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(2) T^foSftSyy * >{titm\±* mz.i$. <&M¥1 0-045721 

-?X, -«3$ (2 a) (5$>K R 21 &, Sfc&fc^LTfcJ^T^M^a^ T U 

T^;u+;u^^ 0 2ocDR 2l «-^}c/j:oT^bT^^fi!cbTfe 
<£<-•><, R 22 f3\ 7jc^M^ bx <fc^ (t^^;u^> t;!/^^;^ tu 

75;^«ll7^3 + >>i) R 2 \ R 2 <J2. ^tl-eni^-XJiffi 

^«£o TtR^HhK btt)J;0 7;^;VS, iftiHl/tU^T'J- 



a) ttDVtf-Wlc&m (2b) <!:^I$tT-f^ft(2c) (I@ 
i) > Clti**a*»56«l*fll^'riB7ct- SCiJCkt) (Ign) N mmKit^m (2) 

5> (2d) ^ftlt, cn*JD7lc«-j»lc«J;oT^<» (2) C»*tiCife"e 
£3 (XSiii) o 

tt»K»tl/-C«f 6ti**^»ttttN-T5/JI/S?T5 > (2 a) bVXte^ Wit 
(1R, 2R) -N-'O^l/t+J/^Mi^-l, 2-^7x^-1, 2 
-ai^>>?T$>^ (IS, 2S) -N-^>^;l/t^->A;l/t:-;l'-l ( 2-i?!7 

^-^-l, 2-x^>^7;>, (ir, 2R) -N-^fyyoewi/*;^ 

2-^7x^-1, 2 -i* >5*7 5 (IS, 2S) -N-^V7° 

n \£)l>jr*i/ij)\,#-)V- l, 2-^7x^-1, 2-^^>^T$> % (1R, 

2R)-N-^>^;V-i, 2-?7xi*-l, 2-^*^75^ (IS, 

2S) -N-<yV-(j\,-l, 2-^7x^-1, 2-x^y 7 5>, (1R, 





III 

R 22 
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2R). 2-?7x^-l, 2-i^>^7$A (IS, 2 

S) -N-T-fef-^- 1 , 2-9-7 ^-)V-1, 2-x^>iJ7;^ (1R, 2 R) 
— N — b U ^DPTtf^-l, 2-^7x-;V-l, 2-^^>^T^>^ (IS, 
2S) -N-h"J^an7tf;V-l, 2-i?7i-Jl/-l, 2 -Jt* V5>T 5 
(1R, 2 R) -N- h l> 7Wa7tfiP- 1, 2-^7x^-1, 2 - ^ ^ > 
v?T^>. (IS, 2S) -N-b'J7Wn7t^-l, 2 *-7U- 1 , 

(2R, 4R) - N-^y^;W+'>*;i/.tf-;l/-2, 4-^7U^>^>, (2 
S, 4S)-N — ^>i?;l/^ + i>^;l'^-7U-2, 4-i?TZ;*l>?>^ (2R, 
5R) -N-^<y^;i/^-^i/>(7;i/^~;i/-2, 5-?7s;^tv> 1- (N-^ 
>i?jUst* 9 s*JMfi—A'-l (R) -7;yxf;l.) -2 - (1 (R) -y^/ai?- 
71/) <y~i?y^ 1- (N-^>v?7l/^-^S/^7 7l/^^;I/- 1 (S) -T^yji^7l/) - 
2- (1 (S) -7UxfJV) O-fcfV, (1R, 2R) N -O V JVX^isti ;U. 
^j^7l/- n^ + ifV^T S >^ (IS, 2 S) -N-'sVv^M-* <>#7V?}?— 7l< 
-i/^nMtv-77;^ (1R, 2 R) - N - V 7°a h°;P^-^r 71/^^-71/- , 

n^*f >i?7 ^ (IS, 2 S) -N--f 77a 
7 u^^y i?T I (1R, 2R) - N-^>7-f;l/-->7 a^t>^7 ; > v 
(IS, 2 S) -N-^yy-T7U- 2/> p^ + -y->v?T ^ (1R, 2 R) — N — 
T-fef-7U-S/^ n's+IM/yy 5 (IS, 2S).-N-T-fe^7l/-i/^n^s^-y- 
yPT < y^frmv Ztl&o 

&tz^ iifriZ—frfc&m (2 b) OlftHibtlt *;i/A7;l/ft h\ T-fehr 
7l/^k F> 7°ot't>7;l'fb F\ P^+-y-^T7V7 J t F\ ^>XT7l-rk F\ 
4-^>v?JVt^'>^s>X7;l'ft F\ 3 -^y'JjV^-^rz/^yXTJl^i: Ff®7 
7l/-r k h*M ; T-tby^ is7v^*^j ym<D^r Y yM ; *3&<*»f 5>ti*o 

-blBX@ I OSEIi, ^y-tf^ h7l/i> > f^tFD?^^ ^A^Wc-f- 
7K ^no*7VA^©7pffi^iK4'T*. ##S«:ttN-y5/;l/5>T 5 

> (2 a) £#7P*-^7Wb-£$F (2 b) %S(K$*S— «W«:^rflclC J: ^TftfrtlZo 

^7 7U^^7Hb^-® (2 b) <Dl£JB*te. 3fc5*igttfcN-yS/7VS>y $ V (2 a) 1 
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KttB8*eff*>ti*o RJC^HttaS8~l 8^HISKt?**o «^&ns»i 

~ 1 ^^©fgfflT&So 
ISntt-f (2 c) ©StgSJ&t&So d©£J&i4> ^>-^> > bJ^jay^ 

ffl^6n*«7C«l©a#«l«t LT14. **flsy f-7AT^;X")A, *3JMfc**« 

ffl> L< (4-3 0°C~g&fig-e©iag$gffiT':fT;bft£o 5JS{4, »tt3~18B* 

> (2d) ^y-fe?>^ pAm.;/ % fh7tFD77^ ^jc^;U^-t-;1/, s> y 
h*^*^ 7jc. Xttcn&©«^*«* 

T-©i£K«SB> L < J4M~*ISE©i»/StlHI*C©fflflf|eBB*CfT*>n-5o EOSi4. 

{c^ot> (2e) c^*> r 2 \ r 21 ' (4. *n*n»stLT**«^ @& 
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IM^l/t^Tfe^^T'J-^I^feU R 2 \ R 21 ' li-frJ^ti 

^bt^MLTUK R 2 \ R 2 '!^ ^tL^m*^L,T7jc^^ fM^fU 

Kft#tt (2 f ) CsS*. X **«f-?. e^tigf^Wo ) 

.21 \ H 



J., (2f) R T 

(A) ^ ( A) 

H 2 N^R 21 ' H^^R 21 ' 
(2e) 



CCT. JM*ftftR 2 \ R 21 ' > R 23 > R^HtliR^R^^iofM^^ 
> (2e) ©Mg^ xN5>f (2 f ) l^JUKMLX:, 
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ttzzfrr—v &mmz*x7 4 ymtiL* (p x) rwt * >mmj- (diami 

NE) *Hlc:§fC#5 d fcO-Cfcfttf* ftilSiRfK *X7^ >BB&^ (P 

x) SD=^7?>l2tf (DIAMINE) ©a»*gjfcJlUJ^K#Kfl^ttfc^ 0 
Ctl£©gli£#?£©^-et>> Angew. C h e m. Int. Ed. , 3 7, 17 

03 (1 9 9 8) Kmm®jjmizmMLiz2ffi)\/7--* ^wzm^ttmAmfc-? 

mm** 2lo;VfxoAA7'fhW*x7^stf (Px) o«g 

m.*mw&, ytmm&'JT ;>(diamine) *jb*.sc:£tn (d 

nl = l > (X) (Y) =Ha l a T?*5;l/r--^A^«»4»a|-f S^t3&<T#5 (H 
a 1 tt"P „ 

ii#2~ 3te*JK b< li2^;l/-e& 0, 2ffi©»-£W^ ®S 1 ~ 2 

y Wb#£<ffc7jC*?£^j& ; ^ > Jc^;l/oi-'r-;t/ N fh5t h*P77> (THF) ^©oc- 
^7i/^^j^ ; ^ y -7K 2-7°d/nV-;K T'fy-JK ^y ; J)VT 

^^*^7 5 K (DM F) „ N-^^;Uh°aU K>> ?)1>7>JV** */ K (DM 

s o) m<z>w-f* h >tt*ttw«*«^«6»f6na 0 

mmommmt, mmi bizmlx^ 1 m i~i o omigs, 

L<telml~l Om 1 ©iSffi-e^^o £J£teO°C~2 0 0T5OBJU JftKiitS 
~10 0°C©fSST-?ffc>ti£o 

ft*S>T SVfc^f&fcRl&StfSCltlcJclK -ft 3$ (1) ft £*t-^ A-ffc 
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-£^(nl = ;U (X) (Y) =H a 1 2 ) &<> C©Rj£B\ ItjfB© 

u -10 0*0-2 o o°c. 0* u< «- 1 o°c~5 o vcr>mmmmvB.mz-& z c 

£KJ:?K te& (1) -C$§tl5;Vf-fAM (n 1 =1> (X) (Y) 

= H a 1 2 ) ^5Ci^5o 

^StKSitSCitCfcoT^ — $5$ (1 : n 1 1. (X) (Y) = H 2 ) T^S*l£T 

I^6n5*»t btft, h7UJC> N +'>U>^©^§^M>ft7jc^^^ ; 

^i^jc-T^K THF^Ox-f^I ;^;-;K 7 -7K 2- 

«J 71^©^. b U 71/^2^ ; DMF, N-^f;l/b°o'J DMSOfO^T°nh> 

CCtffll^n^Miltl^ 0J*.WU KOH, KOCH 3> KOCH (CH 3 ) 2 . 
K C 10 H e „ K 2 C 0 3N NaOH, NaOCH, v NaOCH (C H 3 ) 2 . Na 2 CO 
3 N L i OH. L i OCH 3 > L i OCH (CH 3 ). 2 , C a (OH) 2N CaC0 3 > 
Mg (OEt) 2 ^©T7l/# 'J. T)Vii y±S&Jg©7.fc@Hb$K *K&5^tt4«T 

mmo&m&t ux«> i»ig 1 m i ~ 1 oomi mm, 

l<lilml~10ml «)l6fiT'*5o KtK«> ilS. - 1 0 0°C~2 0 0°C©^. 
0$ U < it- 1 0°C~5 OtJOtSHTfrfrtt*,, it&©i£/lfii*. AMSElt/l' 

KatUT^ 2*7l/~5 0, OOOte^K 0lb<ii2~5> 0 0 Of ^^oifflt 

T 5 >-*X7^ y-7l/^~<>A t KV Kettle 0ffi©7l/^-^ A^JC. 
* § d £ I C «fc o T # § d <!: ti< T £ 2. o 

1.5 
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JB^6n*0iO^^»#atB, Ru (COD) (COT) *< 

^:f£*lS 0 CCT> CODIil, cOTiil, 3, 5 

7^h-h.j;^ h .j ; ^ t;DMF> N-^;PfDij DMSO^O 

*ft<D*JB*tt. itlgi^lT, lml-1 OOmlM, ff*u< tt 

lml~l Oml0ii^§ o Tkm^OJE^tUTtt^ Sift, 1~2 0 0«E, 
#*L< 1*3-5 0aiE(Z>$BlBT?** o gjtc:tt % 0°C~2 0 0 o C©ra. L 

< 1 0 0°COSKIEfflT^t>tiSo 

«±©J:SKl,T**3*l*-«« (1) T?*Sft*^-*Afls**|i, 
(8) :Ra-CO-CH(Rb) -RcT^^a-Ti^^n^^ 

(8) K&^T. Ra, RcB, *tH?tl»A LT**«f^ tM^tl 
fffBRa, Rc0ttmui)TtJ:l.Ha<tt^07*+*i07* 

LTii. t"-;K 1-7d^_;k 2-7d^;k 1 - ^fV7n^-;K 

3-^r^K 1. 8-7***-*, 
1 -^>^-, K 2-l>7-A,, 3-^>r-;H|i0^2~2O07^- 
£ *<t* * c «Et*«*iriT^T % J: ^ is 07^^© ^> 
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7~2 0©77;^;H^ij' 5d £ c 

v7-^oti«s*si ; T^~)vmm<t)i£<<*vw.mnm ; fg u ;k >r ^ 

;K -fvf77'J;k tfUi?;K tf5^^;w \£5*J—jk ov-f $^7'j;K < 
y hn-U^^ol&Si^u< te^3&fn©-g-gmffi«3gg ; WJ^tsci^T'^ 

So 

; T ^ y ^ ; > f;V7 ^ ^ > x.<f-)VT I >> Vo tf^T $ T-fe^^T $ y ^ 

7 c ;i/T$y > tf-jv^f-jvriJ^ i?7x-;v7iA 7 *—.«/• 

^ f ^7 ; y> 7tf;^f^7; /Sf0i?Si7 5 x?-;K ^P- 

h°;K -i'v7nh';K se c-^^;K t ^>^;K 

^©TVl"*;^ ; h*v^ ^h*'>. ^n|+i/ v ^V7"n| + i/, ^h*^ t 

A/^-^g^OT^n* ^^7^^:^^^ ; /<v-if >31©tt;§:©ft@Kfi&g£W bT 
^Tfe«k^7 x-;i/» ; (7^7* i/>^©ft;§c©&ttfcfi&g£^UTOT&<J;^) 

t'p-;K ft7x>> t°^ N /-;K f 

V^- + i7*y-;K h'J7 7-;K t^T'/-;K ^.Vf7 7-JK h°U^>> h°'J^^ 
f7v?^ ow^y-^K ^>'/t , 7 , /-;K ^y7f7V-;K 
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Rbj^ Tib-is^ (9) > do), ci i) 0^-rn^©*^g-r o 

(9) R 6 CO (R 7 ) N- 
(1 0) R 6 C0 (R 8 CO) N- 
(11) R 6 R 7 N — 

cc-tn r\ R 7 ^ycR»ji N f^-x^n^r. Tkmm*. umm 
^xte®&^£WLT^T&<^Ty-;i/;r*^&£^ft^ft^ 0 &^ R 6 <hR 7 

KTffiR 6 . R 7 &tfR 8 ©JM£#i|i: iTIi, 7ic^ig-T-; ^ n-7Ph°;K 
-rv^DfcVK n-^^;K sec-yfiK t-7^;K n-^>*;K -fv^^ 
^^VtVK t-^O^K n-^\+^;K n -^zf^)V^^(D^mWil ~ 
1 0©t;P+;p^ — >^ d^d h°;K ->?p:/^>>K S^p^^K ^p'n*^ 

j^I^x^k 2-'fV7'Dh°;i/7x^K 2-t-^7x-;K 2-*l>* 
5/7*.z.;K 2-^pb7i^k 2-fc*-;l/7x^;K 3- ^^7x_;K 3- 
3-^V7"ph^7x^ 3-* h*isy*-^ 3 _^p n7 
;K 3 - t-^7i-;K 4-y^7U7i^.;K 4-xf;l/7x-;K 4 --TV 
:/p 4-t-7"f;P7x^K 4-t"-;l/7xi;K 

^ri/y;K i-^7^;K 2-^-7^;k t > h U ;K 7x7->h>;;K -r > 

4-^po^>v^;k a - J ^)V< > V J\sMm<Dmm&&& VX^X & 
i^iS7-2 0O77M^i ; t"~;K 7'J;K * P^S^OiitJt^ ~ 1 
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>>^o^Vf;K ->^P'S+i/;K i/fu**?*^ > ? u ? ^JV^OM^Wc 3 ~ 
8(D^^oT;^^</|;7x; + '>i, 2-^f;i'7iy4 i ^ 2-xf;i/7x; 

2->fV7Dl:;V7x;+v/, 2 - t - 7"f ;V7x;*^ 2-7h*v'7'x 
7*->s 2-^07x7 + ^ 2-t"-;l/7i;+'>, 3- ^^7x7^^ 3 
-jh^U? t ; 3 --f V7°n t°;l/7^y + i/. 3 - 7 h * ^ 7 * 7 3- 

^PP7i7*v\ 3 - \£-Jls7 x 7 *->s 4-^^7x/ + -X 4-^3 L Jl'7x. 
4-i , V7 t nt , jV7x;^v > 4-t-7f;l/7x; + -> > 4 - b— ;l/^x 

7*'>s l-f7h + ->, 2-t7 h*'>I^07'J-;V3t-fv/S;&^ 

^-^>'> 4-7an^>^m^ 4 -7 *J\sOi?Jl'**i/Mm<DW:WiM%:^L 

T^Tfej;^M7~2 0©T^;v+;v^- + i/^ ; fetis* 

Ltlt v' W $ K> 7L^f ; H\ 7^;P-T S h\ 1, 2 n^-y- 
^ h\ 2, 4, a - tf U K>^©-f 

Rbai^ttTIi, T-t?^7l/T5 7s 7nh 4 t-;l'7$;> 7p tf^^ 71/^- 
^7;A "sVVW 7VT 5 7 s 4 - 7 f"7l"< > W 7UT 5 7 s 2 - * P p O 7l« 
T^7s 3 -7 Y*i/K>V'< )\>T I 7 s 2 -9 a p - 4 -7 h*^^^ 7I/T $ 
/S*OT'»l'7 UI; ilUT Og^©^TWVT ^ 7 * ; N-T-tz^ 

7WN-7 f-71/T $ 7 s N-^>y^;l'-N-yf;i/7; A N-T-fe^U-N-vxf- 
7UT 5 7 s ;V-N-xf;P7 $ 7 s N-T-fe^7l/-N-OS?7l'T 5 7s 

N-^>y^7V-N-^^^7l/T 5 7> 4 -7 *A/'S>Z/V4 to* *)\>7 I ;I^®N 
-T7l/*7l/-N-T >>7l/T $ 7g ; N-7"fef ;l/-N-7x-^7 5 7s N-7Hr*- 
;1/-N- 4-7 <f-)\/7 r~)\/T I 7 >N -T-fe^7K-N - 2-^a 7xx;l/7 5 7 s 
N-T-fe^7P-N- 2, 4-7^no7x-;i/7^ A N-Ov i ;V-N-7 x. — 71/ 
7$7s N-K>^7I/-N- 4 -7 f-;l/7 x-;l/7 5 7s N V N - 2 - 9 

op7x-;I/7; 7. N-^Vi?;l/-N- 2, 4-'^ao7x-;l/7; 7^^©N 
-7 l J-^-N-7->il/7US; 

N — 7 b^i/^7V^^7l/-N-7 f-71/T $ 7s N-ai h ^ i/ # 71/^— 7U- N - 7 

7l/757s N -7 h ^v-^77V^^-7l/-N-Ji^7l/T 5 7s N -.x h * ->^7P^— )V- 

N-x^7l/7 5 7s N-7°a^ + v'^7l/^^-JV-N-^ , p b°7l/T 5 7s N--f77a 

19. 
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^-N-xWW, N-t-n + <> W ^ N ^ W , A N _ t 

**X**^T*y, N-^U-t-y*,^*^,^ N _^ ;l/ _ t 
-^**^7W, N-y^- 7i ^ ; ^ 7$A N-***- 
7x^**W5A N-^^- 7l , ;W;: , 7 , A N-*** 
- 4 - * *>v? « -;^;P^;v 7 ?a N-W*- 4 **y si *^ 
iJ " nA N-x^- 2 -^ D 7xz; W ^ 7 , A N-**A,- 2 . 

UiXiiN-7;^;Kti7x-;^;^- ; p 75yi . 
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7x^;^;l/*-;P7 ; A N-y x— 2-^hp7 ;ut ^ / > 

N-7i->-2, 4-^^nn7x^xW-^7; / If ON-7'J — 71/ — T 

o 7 ^ ;K ; K'f f b 7 / f ^7 ^ ;v^f i iK 1, 2 -'>^ p^4=-*>*^ 
#*f 5 K-f^ 2, 4, 6-hy**V^'jyv-l — f'K a-h°UK>-l 

CO^Jjc^fcRJteK^^tffi^S— IK* (1) ti$tl5;l/f-7Ai#M 

*>Hc»l,T,» 1/5 0-1/2, 000, 0 0 0te^;K b< 1*1/5 0 0- 
1/5 0 0, 0 0 0« j e.rt'©ttH*C&So 

— «* (l) T^sti**-?-* Mb-^©-?^ x, y*<*3R (t KU K) -c* 

«>A«M*:flS«ft>»l*;PK#U 2-5 0 0, 0 0 0^^ ftKlt, 2-5, 0 

o 0^^;p©tSH-c*s o 

CCTflH^tl&^irLTt^ — «* (1 3) : (Mb) p (Z) q (**. Mb 

*N*N5*S*©*^t KOH, K0CH 3 , KOCH (CH 3 ) 2 > KC 10 H 8> 

K 2 C0 3 > NaOH, NaOCH 3 > NaOCH (CH 3 ) 2 > N a 2 C0 3 ^ LiO 

H N LiOOH, , L i OCH (CH 3 ) 2 , C a (OH) 2> C a C0 3> Mg (OE 

t) 2 ^©T7W^'J. 7)\>ii *) ±m&m<Z>frWt4k®^ Jg*5^li4i7y*-7Agf 
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^f-'jAl), 'J yit&m (Px) Mi?7; yfc^m (DIAMINE) 

5 Wb£-$l (D I AMI NE) t^SlJ^CKJ&^Kj^rab-t. i^§HC)SCT^^^m 

^c^RS^nf & c: *K in s i t u T'^7j<3itttSJ&£fT*>-a-S C £ 

«#{C$1J|©{1^ < , ItMl-Cit^ci^-CtSo #dx.tf. 

>^©^P^y-^WM^7jc^^ ;. yxf-jl/x— y-;K THP N 1, 2-vM b*i/ 

>mox.-9-^^m ; ^ -7K i^/-7K 
7K ^s>^;I/T7l/n-7l/^cDT7l/n-;U^^iS ; r-fe h- h U 7K DMP> N-.*?- 
7l/tfaU K>> DMS O^O^^aM^^-g-tr^Wa^^ ; &t>*C*l£© 2 ®.«-t 

7jci^fc£j&K:fcM;f37jcfgffl£E2j(;J\ ifl~2 0 0^,ffi©t5ffl^ ffll<K3~5 
0^,£E©fEB-e&£o 5 0-1 0 0 VcDUmmm-Zfto C <h7W;i; L 

2 5-4 0°C©^#jfi-eiJ!Jfe-r3£ £t>*t£S 0 KJ£B?Ft3l;i£/&g5?2§SN 
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NMR^nikVarian GEMINI-300 0*VT>#M) 

Mltm : JASCO DIP-360 (0#7>7fc (#0 §£) 

n&WLfct nvh^77^-: LC-lOAdvp, SPD-lOAvp 

(#^^J1) (is, 2S) -N-^>?;m>>*;wf^-l, 2-;7i-;i' 
-1, yi?r i y<z><&m 



H 9 N. 



H 2 N' 



Ph 



O 

PhCHoOCCl 



o 

! 2 COCHN. 



HUN' 



.Ph 



Ph 



(IS, 2S)-1, 2-?7x^-l, 2-i^>?7 5>13. 85g (6 
5. 2mmo 1) ©^np*;UA3 0 0 m 1 ^II^ ^nn^>v?;V3. 3;m 1 
(2 1. 7 m mo 1 ) &0VX'®^ < h£«TU ?m&7&> HKM-Cl 9-B*IH 

it&®*7. 12g»fc 0 W9 5% 

1 H-NMR(CDC1 3 , 5ppm) : 7. 5-7. 3 (m, 15 H), 6. 6 (d, 
1 H) , 5. 1-4. 8 (m, 3 H) , 4. 4 (d, 1 H) [a] D 23 1 = - 1 0. 7 5° 
(c = l. 00, CHC1,) 

t5 1 tCJ; !9 (IS, 2S) -1, 2-^7xi^-l, 2-x^yi?7;>7. 
7 8 g&ElJRUfco 
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-N--T 77°ot 0 ;l>-l, 2-^7x^1/-!, 2 




(IS, 2S) -N-^yi?w>*;^-;P-i, 2-^7x-jl/-l, 2- 
PT^x^vi. 0 g (2. 8 9mmo 1 ) £^y-;P2 0ml <tT-feh>5m 

h «J AO. 68g (18mmol)4, 01CCa#lft*<6, JR0K 

it* 5LfcM&®*^<#u-*^M&mffiVTmm*%&btc^ 

***§*fflE*^r***A^ft*Ufc»^ «jgE»it5:iKJ;t), (IS, 2S) 

_hfa-c#fc (is, 2S) -N-<yi?)Mr*ist,)i,#-jv--N' -jyfuVjv 
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-1, 2-^7x-;l'- 1, 2-?75;x^vl. Og (2. 57mmol) ^> 
^;-;l/5 0mlllg)HU 5%/n°7^-7A*-**> (Pd-C) 3. 5g 

1 H — NMR (CDC 1 3 , fippm) : 7. 1 (m, 1 OH) > 4. 0 (d, 1 H) % 
3. 8 (d, 1 H) N 2. 5 Cm. 1 H) % 1 . 7 (b s , 3 H) > 
1. 0 (d, 6H) [cn D 24 = - 5 3. 1 ° (c = 3. 5 3, E t OH) 



(##«3) (IS, 2 S) — N — (4-^yi?W^Vv?'Jfy) -N* 



^y— h 2 cochn 




PhH 2 COCHN, 



4-PhCH 2 Q-PhCHO 



Cr 



HC=N' 



w Ph 



(IS, 2S) -N-^y^W + ->*;H-iV-l ) 2-^7x^-1, 2- 
x^>i?7;>l. 5 3 g (4. 4 2mmo 1) ©7nnW3 0m 1 4 
^v^yXT^xfc KO. 9 3 7 g (4. 4 2mmol) ttU^av 

«h&*3JRU ctvz&Q^ mmib<$t®2. o 1 jr*8 

4% 

1 H-NMR(CDC1 3 , 5ppm) : 7. 8 (s, 1 H) , 7. 6(d, 2H), 
7. 5-7. 1 (m, 20 H), 7. 0(d, 2H), 6. 3(d, 1H), 5. 3 
(br, 1H), 5. 1 (s, 2H), 5. 0 (b.r s, 2 H) , 4. 6 (b r . 1 
H) 
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[a] D 231 =-l 0. 75° (c = l. 00, CHC1 3 ) 
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(£*60S1) (IS, 2S) -N- (4-kKn + M>i?;p) -l, 2-'Jy 
O 

PhH 2 COCHhL Ph H 2 |sL Ph 

I T . 



o 



x. 



H ^ C0 HCT 



* 9J-)Vh<r V v t Kd77>©1 : ia^*«8 0 m 1 ic N (IS, 2S)- 
N- (4-^>i^u**^vi?ij^>) - N ' 

2-^7x^-1, 2-x^>-77^>7. 45g (13. 8mmol) ±5%s* 

1 H — NMR (CDCI3, 5ppm) : 7. 6-7. 1 Cm. 1 0 H) , 7. 0 (d, 
2H) , 6. 7 (d, 2H) , 4. 0 (d, 1H) , 3. 7 (d, 1 H) , 
3. 6 (d, 1 H) , 3. 4 (d, 1 H) 
[«]"' ,B -10. 75° (c = l. 00, CHCI3) 

(^Jfi#i|2) (IS, 2 S) -N- (4 -<yi?j]/Jf$-i/s<yi? ;t/) - \ t 2-P7 

J PhCHzBr^ T* 

J< NaH ^\ 

HO 



(7 



.. 26 



WO 02/055477 PCT/JP02/00191 
(IS, 2 S) -N- (4-t |fq*^>^) -1, 2-i?7i^V-L 2 

-x^vyrJ >0. 32g (1. 0 1 mm o 1 ) ©fekN, N-^^fM;l/A7 

^ K (DM F) mWtSm 1 K\ 7jc^fc^- h'J->A2 4. Omg (1. Olmmol) 

&iD;LT. ifif2CTWlfcO^, SlSS^C'Oy^^n ; Kl7 1mg (1. 

oimmo i) %mmi>x^ $ bKmux'immmwbfco Rmm*7kK$>v^ mm. 

Tnznfrn&tem*^)i'*is i )j3'f)\'?T3-Thy7 7>(- mm-. ^a*;i/A/ 
/ ?y -;iO kt»«u »aafls^«» (KT, [diamine (2 - 1) j t^? B ) 

£2 1 2mgifco W5 3% 

l H-NMR (CDC 1 3 , <5ppm) : 7. 5-7. 1 (m, 17 H), 6. 9 (d, 
2H) , 5. 0 (a, 2H) , 4. 0 (d, 1 H) , 3. 7 (d, 1 H) , 3. 6 (d, 
1H), 3. 4 (d, 1H) 
[a] D 20 =17. 9° (c = 0. 28, EtOH) 

(MMffl 3 ) 

(1R, 2R) - (N- C4-0 9A'7t*i"<y9J]')) ?7i-;Pxf l/Vi?7 

(1R, 2 R) -i^7x-^xf U>^7 5 V. 9. 43g(44. 4mmol)©$£7.k 
?DD*;VAjg*l 0 Om 1 K4'Oi?JU**l"<.>Vjl'9 p V K3. 4 5 g(l 4. 
8mmol)£ 0°CT'in^.T> $ & K 4 2 BtBiDmitSfc b te D Kl«;*T«> *«C«k*)rt 
m%8frb (1R, 2R) -i>7 l -^xf uvi?75 >t6Wfi<£ 5811 Ufco 6?££a 

5*7 4 - (?dd*U : ^ ^ y -7V =8 : 1) KX ^) »StS*T'|6$|it5 (1 
R, 2R) - (4 -O^^t^-XVi?^) 5? "7 xx;Vxfl/>SJ7 ^ >£3. 7 
6g (1R^6 4%) T-?#§*^T#^o 

'H-NMR (CDC1 3 ) 5:2. 3(3H, bs), 3. 4 (1 H, d), 3. 6 
(1H, d), 3. 7 (1H, d), 4. 0 (1H, d), 5. 0 (2H, s), 6. 9 
(2H, s), 7. 2 (1 7H, m) 



cmmm 4 ) 
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(1R, 2R) — (N — (3, 5 ?7x-;Hf i/>i? 7 

(1R, 2R) -?7*^xfu>j> 75 > i. 27g (6. OOmmol) 
©il7ic^pn*^A^l 0mli;3, 5 - h*^>Wa>J K3 7 3mg 
(2. 0 Ommo 1) *Jo*.T> ififl 7 Lfc*. aiiK J; *) ft ^%*n & 

(ir, 2R) -i?7 *-)v*i-\s>*jti >mmm&aBUbizo zm*a-?v - 
( ^ DD * ;PA : ^*^-^=i o:i) ic J: e> a (ir, 2 

R) - (3, b*i"<>pjl<) i?7x-;l/if Pi/j?/^ > (^-jr^ j- D j 

AMINE (2-2)J i^9o) £18 0mg («$2 5%) *C»S**<VSfc 0 
1H-NMR (CDC 1 3) 6:1. 8 C3H, b s ), 3. 4 (1H, d), 3. 6 

(1H, d), 3. 7 (6H, s), 3. 7 (1H, d), 4. 0 (1H, d), 6. 4 

(2H, m), 7. 2 (1 3H, m) 
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No. 


R 


i?T$ VO^t^ljl^H-NMR (CDC1 3 ) 
5 (ppm) 


1 




1.8 (3H r bs), 3.6(lH,d), 
3.8(lH,d), 3.8{lH,d), 4.0<lH,d), 
7 .1-7 .8 (17H / m) 


2 


1 -i-7?)VX *)V 


1.7 (3H,bs), 3.8(lH f d), 
3.9(lH,d), 4.0(lH,d), 4.1(lH,d), 
7 .17 . 5 (14H,m) , 7.7 (3H,m) 


3 


2 -7i^M>J/> 


1.7 (3H,bs), 3.4(lH,d), 
3.6(lH,d), 3.7(lH,d), 3.9(lH,d) f 
7.0- 7.3(19H,m) 


4 


2 — ^ d w< 


1.8 (3H,bs), 3.5(lH,d), 
3.7(,lH,d), 3.7(lH,d), 4.0(lH,d), 
7.1- 7.3(14H,m) 


5 


l -7i^;i/x^;H 


1.3(3H,d), 1.8 (3H,bs), 
3.4 (0.5H/d) , 3.5 (lH,q) , 
3.8 (0.5H,d) , 3.9 (0.5H,d) , 
4 .0 (0 .5H, d) , 7 . 1-7 .3 (15H,m) 


6 


2 *JHf<l/i?fr 


1.7 (3H,bs), 2.2(3H,s), 
3.5(lH,d)> 3.6(lH,d), 3.8(lH,d), 
4.0(lH,d) , 7 .1-7 .3 (14H,m) 


7 


2, 4, 6-hV 


1.7 (3H,bs) , 2.1(6H,s), 
2.2(3H,s), 3.4(lH,d), 3.5(lH ; d), 
3.8(lH,d), 4.0(lH,d), 6.8{2H,s), 
7.1- 7.3 


8 


9 -7>b7t-;i/^ 


1.7 (3H,bs), 4.0(2H,s), 
4.4 (lH,d) , 4.5 (lH,d) ,7.1- 
7.5(14H,m), 8.0(4H,m), 8.4(lH,s) 


9 




1.7(3H,bs), 3.6 (lH,d), 3.7 
(lH,d), 3.8 (lH,d), 4.0{lH,d), 
7.2(10H,m), 7.1(2H,s) / 7.2<lH,s) 


1 0 




1.8(3H / bs) / 3.5(lH,d), 3.7(lH,d), 
3.8(3H,s), 3.8(lH,d), 4.0(lH,d), 
6.8(3H,m), 7.1- 7.3(llH,m) 


1 1 


3 -^DD^>^ 


1.8(3H,bs), 3.5(lH,d), 3.7(lH,d), 
3.8(lH,d), 4.0(lH,d), 7.0- 
7.3 (14H;m) 


1 2 


'OS** 


1.8(3H,bs), 3.5(lH,d), 3.7{lH,d), 
3.8(lH,d), 4.0(lH,d), 7.0- 
7 .3 (15H,m) 
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(mMm5) [ (R) — t o l — B i nap]Ru[D I AMI NE (2-1) ]C1 2 
CD-&-J& 

DIAMENEC2-1) 

[(S)-Tol-BINAP]Rua 2 (dmf) n -2 — [(S)-Tol-BINAP]Ru[ DIAMINE(2-1)] 

Org. Synth. , _ZX 1 (1 9 9 3) fC|2«©^)£{c^i,> > { [ (R) - t 
ol-Binap]RuCl 2 } CD D M F #JP^^#fc 0 

#Ct>TN TJls=r>Wmbtz 10 0ml is*. MMffl2-C&i&VtiD I A 

MINE (2-1) lOOmg (0. 25mmol) > {[(R) - tol-Bin 
a p]RuC 1 2 } CD DM F fttw^d 2 50mg (0. 26mmol) Rtf? p D ^M 

£©4b£^© 31 P-NMR (C 6 D 6 ) h^^SJ^Ufc^, 4 8. 8^ 4 6. 

3. 3 7. 0> 3 3. 6 p pm{r t°-?#ilM&tlrt:< 



-o 



(l^g$l 6) f(S) — B i nap]Ru[D I AMI NE ( 2 - 2 ) ] C 1 2 ©^J§£ 
Org.Synth., 7_X, 1 (1 9 9 3) KmWKDjj&K'm^ {[(S)- B I N A P]R u 
C 1 2 } <DDMFtfM®&ntZo 

o^-e, TJH>mmLtzi oomi zs A vy?\z^ mnmAx-itfcXsizD i am 

INE (2-2) lOOmg (0. 2 7 6mmolX {[( S)- B I N A P]R u C 1 2 } 
CDDMF#JD^2 5 0m g (0. 2 6 6mmol)^ &£LK {7 d a 2 0 m 1 &tb& 

t>72Wlt, Bffc©MjS&3 0 7mg#fc 0 0£*f&) 

CO^t03 1P-NMR (CDC1 3 ) X^* b^^b*:*^ 3 6. 1> 
3 8. 6> 4 7. 7> 5 0. 1 p pmi:h-^^ti$tifc 0 

(^]SI^J7) 3fc^i£&- l-7x-^-2- f-jv-N-Kyy-f )VT % 

J ) - I -7us<; -)],<d&$u (1) 
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1) [(S)-tol-Binap]RuCl 2 (dJnf)n 

2) DIAMINE(2-1) 



HO. 



Ph 




CH 3 



S^OBu' /(CH 3 )2CHOH 
H 2 



H3O 




CH 3 



T;U=fV#ffl^T> ffillt- h * (#11 0 0ml) [ (S) - t o 

l-Binap]RuCl 2 }(dmf)n(5mg, 0. 005 mm o 1 ) > D I A 
MINE (2-1) 2 mg (0. 0 0 5mmol) N 0. 5M©*'J-)At-/b + 
i/ K<D2 --?w<J -)VmWL (0. 3 ml) , S^'l -7x-;l/-2-(N-^f ;1/ 
-N-^y , /^;l/7$;)7 p D/<>-l-t>134 mg (0. 5 mm o 1 ) ©2 

JEE^TffiAU ^a^T2^F^^b/c 0 S/ V * VAti/ a - V ii % A ? 

P7h/77^ - : ?xf;px-f;v) K: «fc ?>»»■$- S C £ »c J: »K «E<ft 

#e>tlfc 1 - 7 2 - (N-7 ^Iz-N-'O W 57)-l-ya/NV 

-;KO^^at2§ta t ^TXT-l/^-*fiS ; £r> HPLC (*7A:Daicel 

Chiralcel OJ ; ^gftffi ; : i^y -;W= 15:1) "CSiJ^ U 

5t^*B«{i8 9%e eT?*»K ^7Xfl/««9 9 % d e^±-Cfeo 
/Co &Jfttt®l&*tHeffitt (1S.2S) T'feo^o 

- 1 -^p/nV -;l/©^^ (2) " ' ' 

T;Prf>#S^T. ffiUM*- h> 1 0 0ml) {[(S)-B I 

NAP]Ru C 1 2 } ©DMFtt#n#?9. 4m g (0. 0 lmmolk DIAMINE (2 
-2) 3. 6 m g (0. 0 1 mmol), 1 - 7x-;l/-2 - (N - 7 N - ^ > V 

■OPTS/) ya/N°>- 1 2 6 7mg (1. 0 Ommol) O 2 ~f a /<> - JV 

2. 5mltt4tS-ettbfc, K(c:|fi«M^ 0. 5M ©fc.tf -7 A t -7 

h + i/ K®2 -^P^y->P»***in^ $e>fw7jc^^i o«je**cjeau M-e 
l"*M«#Ufco SB»-&«*i"J fc^s/a- h*5^P7 h^77-f- (^Hi 
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-7 (N-y. ^Jls-K-^yvj jut i y) -1-^o/sV 

- O fc «k U V T X r- U Jr Mm H P L C ( # 5 A : Daicel Chiralcel 0 J ; 
f£»*B ; : 2 -^d/nV-;U : i*y-;u=8 : 1 : 1) TaJS UfcBK 3fc 

^M£i*9 5%eeT&*K ?7X:f U*Mmi* 9 9 %dem±V$> o fc„ £jft<&<Z>J6ft 
Kffil* (1R.2R) T-$>o/c 0 

cmmm 9-19) 

1-7x^-2 - (N-y ^;l/-N-OVV;VT -^n/N° 
y-*©**** Wee) ®Jfct5e£*To*: 0 ***** 2*Kj3* Lfc„ 



£2£ 







1 -7 x— JV 
- 2 - (N-y 

7 ) -1 -!7°n 

Wee) 


R 






9 4 


kejsm 1 0 


l-t7f;i'>?;i/ 


9 4 


mmm 1 2 




9 2 


mmm 1 3 


2 -y ^-)U^yV)V 


9 2 


njifli 1 4 


2 , 4 , 6 - h 1; g^i/^ 


9 4 


hmm 1 5 




9 3 


SUM 1 6 


3, 5 -v v y 7)V*u* f-friyyA, 


8 9 


mmm 1 7 


3 -y 


9 5 


mmm 1 8 


3 - ^DD^Vt/JW 


9 3 


mfi«a 1 9 




9 1 


tto&m 1 *> 


H 


6 8 



*) **«7 2:fl«ffl*#-efrfcofc. (UVBHft^tt (s) -tol-BinapfctftVc. ) 
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1. — tta* (1) : Ru(Px) nl [D I AMI NE] (X) (Y) 
DIAMINES — JigiS (2) : R l R 2 C* (NHR 5 ) - (A) -R 3 R 4 C* (N 

Att, IM^WIT^TU < i-^;V*Rte£'av*,"T?^Tt><k^C 1~C3©7 
U A^#^t, b < li7MP>Oi§, R 1 <kR 2 ©^'**sh,fr£R 9 a:R 4 ©^? , ftfr 

n 1 14 1 Xli 2 ©3g&£^ro } 

2. fiffBD IAMINEii, — jRS; (3) : 
R l R 2 C* (NHR 5 ) -R 3 R«(T (NH 2 ) 

3. «rSBPxM\ — (4) : R D R E P- (W) P R F R G (5$^ R D> R E% R r% 

T^Tl>J:^77WSXIiIftS*Wl/t^tfeJ:^7'; -^**£f- 0 
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4. fjIBP x}3\ — (5) : 
R D R E P- (W) -PR F R G 

(5$4»> R D > Re> Rf. RoRtfW(i1&»il«IU*«**£-ro ) 

5. — JR* (6) : R x R a C* (NHR 5 ' ) - (A) -R 3 R 4 (T (NH 2 ) 

6. — m& (7) : R'R'C* (NHR 5 ' ) -R 3 R 4 C* (NH 2 ) 
(^•t>, R*~R 4 . R 5 ' C'ttlfrCtBIC*^*^., ) 

7. -^(8) : Ra— CO — CH (Rb) — Rc 

CsS*. Ra, Rett, ^ti-eti^ScLT, «Mf 1X^X1x1:^7 

Rb 14 ^ T«©— «SC (9) . (10), (1 1) <D^-fnfr<DM%mir 0 
—Wt^ (9) : R'CO (R 7 ) N- 
-jft^ (1 0) : R 6 C 0 (R 8 C 0) N- 
— m&. (1 1) : R 6 R 7 N — 

Cct, r\ R 7 &tfR 8 t4. ^ti^'ti^LT, . ^^5^S> 
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IX«fii^lT^tfeJ:l>7 U -/I/**S/***"*-o R 6 <i:R 7 X{*R 6 t 
R 8 £#^UT5~8M©^»^7 i n3|£^UTk<^o ) ) 

—^^(12) : R a - C*H (OH) - C*H (R b) -R c 
(5$*. R a n Rb&tfC*temiact{s!D5§:!!fc£^U R c BISffiBtlSI D^«*^^^o ) 
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